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(54) Check valve and filter assembly, especially for water cooler assemblies 


(57) A normally open check valve (10), incorporat- 
ing a bell-shaped check valve member (50), and filter 
assembly (100) incorporating same, wherein the specif- 
ic gravity of the bell shaped member volume (60) as de- 
fined by the throat, and exterior wall (56) of the bell 
shaped member is less than one, and the bell shaped 
member is disposed adjacent a valve seat (24) in a 
chamber with the throat opening (58) thereof generally 


facing a liquid source, among other things. The low spe- 
cific gravity for the bell shaped member volume may be 
attained by way of example, by the bell shaped member 
interior capturing and retaining a gas bubble when the 
throat of the member is exposed to a liquid - gas inter- 
face, or by a thin member covering the throat of the bell 
shaped member to encapsulate a gas bubble, or by a 
foamed synthetic resin material in the interior of the bell 
shaped member or a combination thereof. 
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Description 

FIELD OF THE INVENTION 

[0001] This invention relates to check valves, and in 5 
particular to check valves operative at a liquid and gas 
interface that closes to prevent a substantial flow of liq- 
uid beyond the valve but returns to a normally open po- 
sition upon experiencing a slight vacuum from the liquid 
originating region, and filter assemblies incorporating io 
such valves. 

BACKGROUND OF THE INVENTION 

[0002] Check valves in their broadest sense are well '5 
known for a variety of applications. One purpose of a 
check valve, such as when it is used in an area of a struc- 
ture that experiences a liquid and gas interface, is to 
allow the egress of gas but to prevent the substantial 
flow of liquid. Such a purpose has been found useful, 20 
for example, in the area of water cooler design and fab- 
rication. 

[0003] In the field of bottled water coolers that are typ- 
ically found in the home or office, a cooler housing sup- 
ports an upwardly open reservoir that supplies users 25 
with water on demand via dispensing faucets or the like. 
The cooler housing and reservoir are designed to sup- 
port a water bottle of three orfive gallons (U.S.) capacity 
that is typically inverted to allow water to flow downward- 
ly into the reservoir to a level sufficient to cover an open 30 
bottle mouth formed in the bottle neck. In normal oper- 
ation, downward water flow from the bottle is accompa- 
nied by an upward exchange of air or gas from the res- 
ervoir into the bottle, and this gas-water exchange be- 
tween the overlying bottle and the underlying reservoir 3S 
continues until the water level of the reservoir rises suf- 
ficiently to cover the bottle mouth, at which point further 
air or gas exchange is halted and consequent downward 
water flow is stopped. As water is dispensed from the 
faucets that are supplied by the reservoir, the water level *o 
lowers to the point where the water level is below the 
bottle mouth, at which point the gas-water exchange 
may resume to enable additional water to flow down- 
wardly into the reservoir. The general construction of 
water coolers is described in U.S. Pat. No. 6,167,921 « 
B1 of Busick; 6,029,860 of Donselman; 6,003,31 8 of Bu- 
sick; 6,123,232 of Donselman; 5,676,278 of Beyer; and 
5,667,103 of Donselman, all of which are incorporated 
by reference herein. 

[0004] The reservoir interior is typically designed to so 
communicate with ambient air so that when the water 
level of the reservoir lowers due to typical water dispens- 
ing by users, ambient air takes its place prior to the gas- 
water exchange that replenishes the reservoir. Thus the 
upper reservoir chamber may be provided with an air 55 
fitter so that air cannot enter the reservoir except by 
passing through the air filter medium. The description of 
such air filters in communication with water cooler res- 


ervoirs is found in U.S. Patent No. 6,167,921 B1 to Bu- 
sick and in U.S. Patent No. 6.029.860 to Donselman, 
both of which are incorporated by reference herein. To 
protect such air filters from water flow and/or to prevent 
upward water flow therethrough in the event of reservoir 
overfilling, such as might occur with the use of a cracked 
bottle, an air filter unit may include a check valve in the 
air filter port, as can be found U .S. Patent No. 6,1 67,921 
B1 to Donselman, which appears to be a typical ball 
valve arrangement. 

[0005] One problem that has now been encountered 
in the known check valves used in water cooler air filter 
units is that although these check valves may prevent 
the substantial flow of liquids beyond them, they are less 
than ideal in returning to their normally open position 
following the lowering of the liquid or water level of the 
reservoir. The known check valves that are manufactur- 
able and cost effective suffer from valve sticking or valve 
structure distortion. This results in an internal pressure 
for any gas in the reservoir of substantially less than am- 
bient, which has been found to substantially diminish the 
flow rate of dispensed fluids, such as water, from the 
dispensing faucets or outlets of the cooler. For example, 
it is believed that a known check valve comprising an 
imperforate disk and ring seal in a housing that includes 
an air fitter media has experienced such a difficulty. Fur- 
ther, it is believed that the typical ball valve arrangement 
may suffer from similar disadvantages in performance, 
manufacturability and/or cost effectiveness. 
[0006] Consequently there is a need for a cost effec- 
tive and manufacturable check vafve for a liquid - gas 
interface, that is normally open to permit gas passage 
but will close to substantially stop the flow of liquid in 
one direction and will reliably open to allow gas to flow 
in the other direction upon experiencing a low vacuum 
pressure differential across the valve structure from, for 
example, the reservoir of a water cooler, that may be of 
less than two inches (5.08 cm) of water column. 
[0007] It would also be desirable if the check valve 
were readily manufacturable as a part of an air filter as- 
sembly, in which the check valve is so configured to pro- 
tect the air filter from exposure to substantial quantities 
or flows of liquids, which unit is cost effectively con- 
structed and simple to manufacture, so that the unit may 
have application in a typical water cooler or other such 
liquid dispensing structures that include a reservoir or 
the like. 

BRIEF SUMMARY OF THE INVENTION 

[0008] A check valve and filter assembly incorporat- 
ing the same has been invented which provides the fore- 
going and following advantages and meets the above 
and below described needs, among others. In a first as- 
pect, the invention is a normally open check valve for 
passing gas in a first direction, from an upstream side 
of the valve to a downstream side of the valve, and for 
passing gas in a reverse direction to the first direction, 
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and for preventing liquid flow in the first direction, com- 
prising a body member having a chamber with at least 
one side wall, an upstream and a downstream opening, 
the side wall including a tubular side wall portion having 
a diameter narrowing to at least a contact diameter as 
the chamber side wall extends upstream; a bell shaped 
member with a portion of the member received within 
the tubular chamber and having a mouth, aclosed base, 
and a flexible wall extending between the mouth and the 
base that includes an annular portion of diameter great- 
er than the contact diameter of the chamber side wall 
and greater than the perimeter of the mouth, wherein 
the specific gravity of the bell shaped member volume 
as defined by the mouth opening, the base and the wall 
therebetween is less than one and the mouth is dis- 
posed within the tubular chamber portion facing up- 
stream and the base is generally downstream of the 
mouth; a retaining member affixed to the bell shaped 
member base, extending generally downstream from 
the bell shaped member base, and adapted to engage 
the chamber side wall downstream of the contact diam- 
eter; whereby the retaining member arrests down- 
stream movement of the bell shaped member when gas 
flows past the bell shaped member, and when liquid 
flows upstream of the bell shaped member, the bell 
shaped member wall peripherally contacts the contact 
diameter of the chamber to thereby stop the flow of liquid 
upstream of the bell shaped member. 
[0009] In a second aspect, the invention is a normally 
open check valve for passing gas in a first direction, from 
an upstream side of the valve to a downstream side of 
the valve, and for passing gas in a reverse direction to 
the first direction, and for preventing liquid flow in the 
first direction, comprising a body member having a 
chamber with at least one side wall that includes a seat- 
ing surface having a first diameter; a flexible synthetic 
resin bell shaped member having a closed end, a wall 
with a second exterior diameter greaterthan the seating 
surface first diameter and a throat with an inner diameter 
less than the second exterior diameter, wherein the spe- 
cific gravity of the bell shaped member volume as de- 
fined by the throat, the base and the wall is less than 
one, and the bell shaped member is disposed in the 
chamber with the throat opening facing upstream and 
the base generally downstream of the mouth; a synthet- 
ic resin retaining member affixed to the bell shaped 
member base, extending generally downstream from 
the bell shaped member base : with a portion thereof ex- 
tending laterally to the downstream direction adapted to 
engage the chamber side wall downstream of the seat- 
ing surface; whereby the retaining member arrests 
downstream movement of the bell shaped member 
when gas flows in the direction reverse of the first direc- 
tion, and the bell shaped member wall peripherally con- 
tacts the seating surface of the chamber at an initial 
seating wall portion to thereby stop the flow of liquid 
when liquid flows in the first direction past the seating 
surface. 


[0010] In yet another aspect, the invention is an air 
filter assembly comprising a housing having a chamber 
with at least one side wall that includes a seating surface 
having a first diameter, with the chamber having an inlet 

5 and an outlet; a filtration medium affixed over the outlet 
of the housing chamber; a flexible synthetic resin bell 
shaped member having a closed end, a wall with a sec- 
ond exterior diameter greater than the seating surface 
first diameter and a throat with an inner diameter less 

10 than the bell shaped member second exterior diameter, 
wherein the specific gravity of the bell shaped member 
volume as defined by the throat, the base and the wall 
is less than one, and the bell shaped member is dis- 
posed in the chamber with the throat opening toward the 

15 chamber inlet and the base facing toward the chamber 
outlet; a synthetic resin retaining member monolithic 
with the bell shaped member base, extending generally 
toward the chamber outlet and further including a por- 
tion extending over the chamber outlet and adapted to 

20 engage a portion of the housing; whereby the retaining 
member arrests movement of the bell shaped member 
toward the chamber inlet when air flows through the fil- 
tration medium toward the chamber inlet, and the bell 
shaped member wall peripherally contacts the seating 

25 surface of the chamber at an initial seating wall portion 
to thereby stop the flow of liquid when liquid flows from 
the chamber inlet past the seating surface, to thereby 
provide a normally open check valve passing gas be- 
tween the inlet and outlet, and preventing liquid flow 

30 through the filtration material. 

[0011] Preferred embodiments of the invention have 
the distinct advantage of providing a normally open 
check valve that permits gas passage but reliably closes 
to substantially stop the flow of liquid in one direction 

35 and that reliably opens to allow gas to flow in the other 
direction upon experiencing a low vacuum pressure dif- 
ferential across the valve structure. Moreover, at least 
in one embodiment, the check valve is of simple and 
economical design, but has good flow characteristics, 

40 and is readily manufacturable. Further, when used in a 
filter assembly, the cost of a check valve is very impor- 
tant to the overall assembly cost. Moreover, at least in 
one embodiment, the filter assembly is of economical 
and simple design, has acceptable flow characteristics, 

45 and is also readily manufacturable. 

[0012] Other features and advantages of the present 
invention will become more fully apparent from the fol- 
lowing description of the preferred embodiments, the 
appended claims and the accompanying drawings. 

so 

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE 
DRAWINGS 

[0013] FIG. 1 is a top plan view of an embodiment of 
55 a filter assembly and an embodiment of a check valve. 
[0014] FIG. 2 is a cross-sectional view taken along 
line 2-2 of FIG. 1 and showing the embodiment of the 
check valve in its normally open position. 
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[0015] FIG. 3 is a cross-sectional view taken along 

line 3-3 of FIG. 1 and showing the embodiment of the 

check valve in its normally open position. 

[001 6] FIG. 4 is the same view as FIG. 3, except that 

the embodiment of the check valve is shown in its closed 

position. 

[0017] FIG. 5 is a top plan view of an embodiment of 
a housing member. 

[0018] FIG. 6 is a side view of the embodiment of a 
housing member of FIG. 5. 

[0019] FIG. 7 is a cross-sectional view taken along 
line 7-7 of FIG. 6. 

[0020] FIG. 8 is a top plan view of an embodiment of 
a check valve member for incorporation into an embod- 
iment of a housing member. 

[0021] FIG. 9 is a cross-sectional view taken along 
line 9-9 of FIG. 8. 

[0022] FIG. 10 is a cross-sectional view taken along 
line 10-10 of FIG. 9. 

[0023] FIG. 11 is a top plan view of an embodiment of 
a cover member. 

[0024] FIG. 1 2 is a side view of the embodiment of a 
cover member of FIG. 11 . 

[0025] FIG. 13 is a cross-sectional view taken along 
line 13-13 of FIG. 11. 

[0026] FIG. 1 4 is an exploded cross-sectional view of 
another partially assembled embodiment of a filter as- 
sembly and another assembled embodiment of a check 
valve showing the check valve in a closed position. 
[0027] FIG. 1 5 is a cross-sectional view of the assem- 
bled embodiments of FIG. 14 showing the check valve 
in its normally open position. 

[0028] FIG. 1 6 is a cross-sectional view of the assem- 
bled embodiments of FIG. 14 showing the check valve 
in its normally open position and taken from a different 
angular view from that of FIG. 15. 
[0029] FIG. 1 7 is an exploded cross-sectional view of 
another partially assembled embodiment of a filter as- 
sembly and another assembled embodiment of a check 
valve showing the check valve in a closed position. 
[0030] FIG. 1 8 is a top plan view of the embodiment 
of a filter assembly and the embodiment of a check valve 
of FIG. 17. 

[0031] FIG. 1 9 is a top plan view of another embodi- 
ment of a check valve member for incorporation into an 
embodiment of a housing member. 
[0032] FIG. 20 is a cross-seclional view taken along 
line 20-20 of FIG. 19. 

[0033] FIG. 21 is a cross-sectional view taken along 
line 21-21 of FIG. 20. 

[0034] FIG. 22 is cross-sectional view taken along line 
22-22 of FIG. 18. 

[0035] FIG. 23 is a cross-sectional view taken along 
line 23-23 of FIG. 18. 

[0036] FIG. 24 is the same view as FIG. 22, with a 
portion broken out, showing an embodiment of the 
check valve in its normally open position. 
[0037] FIG. 25 is the same view as FIG. 24, with a 


portion broken out, showing an embodiment of the 
check valve in a closed position. 
[0038] FIG. 26 is a top plan view of yet another em- 
bodiment of a check valve member for incorporation into 
5 an embodiment of a housing member. 

[0039] FIG. 27 is a cross-sectional view taken along 
line 27-27 of FIG. 26. 

[0040] FIG. 28 is a cross-sectional view taken along 
line 28-28 of FIG. 27 

w 

DETAILED DESCRIPTION OF THE DRAWINGS AND 
PREFERRED EMBODIMENTS OF THE INVENTION 

[0041] An embodiment of a check valve 10 and filter 
'5 assembly 1 00 is shown in FIGs. 1 through 4. As shown 
in FIGs. 5 through 13, the check valve 10 and filter as- 
sembly 100 is constructed from housing member 20, 
bell shaped check valve member, filtration media 80, 
and cover 90. 

20 [0042] With reference to FIGs. 2, and 5 through 7, the 
housing member 20 has an inlet 22 that communicates 
with a check valve seat 24, that in turn communicates 
with a downstream chamber 28. Downstream chamber 
28 in turn communicates with outlet 30. Inlet 22 and 

25 valve seat 24 are defined by inlet wall 26, and inlet wall 
26 transitions to chamber wall 32, that in turn transitions 
to outlet wall 34. Downstream of check valve seat 24 is 
retaining wall 36, and adjacent outlet wall 34 is filter af- 
fixation ledge 38. 

30 [0043] In the embodiment of housing member 20 de- 
picted in FIGs. 5 through 7, one or more projections 40 
and groove 42 are optionally provided between filter af- 
fixation ledge 38 and chamber wall 32. Also, one or more 
outlet channels 44 are optionally provided in outlet wall 

35 34. Further, one or more retaining projections 46 are op- 
tionally provided on retaining wall 36. 
[0044] With reference to FIGs. 8 through 10, an em- 
bodiment of a bell shaped check valve member 50 is 
shown. Bel! shaped check valve member 50 includes 

40 base 52 that transitions to a valve seat section 54 which 
is configured to conform to check valve seat 24 of hous- 
ing 20. Valve seat section 54 in turn transitions to throat 
section 56 that terminates in throat entrance or mouth 
opening 58, and thereby defines chamber 60. Further, 

45 bell shaped check valve member 50 is provided with re- 
taining member 70 that includes retaining surface 72. 
[0045] With reference to FIGs. 1 1 through 13, an em- 
bodiment of a cover member 90 is depicted. Cover 
member 90 includes top wall 92 and side wall 94. In the 

50 preferred embodiment of cover member 90, there is also 
provided one or more tabs 96 projecting from the interior 
of side wall 94 and extending outwardly from side wall 
94. Further provided in the preferred embodiment of 
tabs 96 latches 98 that may snap lock into correspond- 

55 ing recess 35 in outlet wall 34 of housing member 20 
when filter assembly 100 is fully assembled (see, e.g., 
FIG. 2). 

[0046] Check valve 10 can be constructed by taking 
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housing member 20 and inserting bell shaped check 
valve member 50 through inlet 22 and oriented such that 
retaining member 70 is the first portion to enter inlet 22. 
Inasmuch as the preferred materia) of construction for 
the bell shaped member 50 is a flexible synthetic resin, 
retaining member 70 deforms to permit the passage 
thereof beyond valve seat 24 and into downstream 
chamber 28 during the insertion. An assembled check 
valve 10 is thereby created when the retaining member 
70 fully clearing valve seat 24 and fully extending into 
chamber 28, and before valve seat section 54 of bell 
shaped member 50 fully abuts against valve seat 24 of 
housing 20. 

[0047] Filter assembly 1 00 can be constructed by tak- 
ing housing member20 and affixing thereto filtration me- 
dia 80, using a known method such as sonic welding. 
For example; in the preferred embodiment, filtration me- 
dia 80 is sonically welded onto filter affixation ledge 38. 
Other mechanisms for affixing filtration media 80 to 
housing 20 known by those of ordinary skill in the art are 
also contemplated herein, including glue, hot glue, in- 
sert molding, hot melting, heat staking, and the like. The 
resulting affixation may be either a continuous or dis- 
continuous affixation bead, although it is presently pre- 
ferred to have a continuous bead affixation bead to as- 
sist with filtration efficiency. Either before or after the af- 
fixing of filtration media 80 to housing 20 ; check valve 
1 0 may be constructed as noted directly above, to result 
in a filter assembly 1 00, although it is presently preferred 
that check valve 1 0 is assembled first followed by affix- 
ation of filtration media 80 to housing 20. 
[0048] It is to be noted that the cover member 90 is 
an optional feature of the filter assembly 1 00. Neverthe- 
less, it is presently preferred to add cover member 90, 
and to do so by pressing cover member 90 over housing 
outlet 30, following affixation of filtration media 80, such 
that latches 98 snap fit into recesses 35. Cover member 
embodiment 90 may be of assistance in fabricating the 
filter assembly in that it assists in maintaining the filter 
integrity during manufacture, handling, and installation. 
Further, in the preferred embodiment, top wall 92 and 
outlet channels 44 assist in providing a lower tendency 
of liquids to wick into the filtration material or other am- 
bient materials, such as dust and like, to accumulate on 
the filtration material leading to a less than ideal filter 
assembly life. It should be noted that other mechanisms 
for retaining cover member 90 onto housing 20 are 
known by those of ordinary skill in the art are also con- 
templated herein, including glue, hot glue, insert mold- 
ing, hot melting, heat staking, and the like. 
[0049] In use, check valve 10 is a normally open 
check valve (e.g.. FIG. 3) permitting air or gas to pass 
from a downstream inlet, such as inlet 22 to an upstream 
outlet, such as outlet 30, and in a reverse direction as 
well. In this state, as depicted in FIG. 3, gas or air passes 
around valve seat section 54 of bell shaped check valve 
member 50 and valve seat 24, and around retaining 
member 70 in chamber 28. Typically, in this normally 


open state permitting air flow about the check valve 
member 50, at least a portion of retaining member 70 
abuts against or is otherwise adjacent to retaining wall 
36. When there is a liquid - gas, or water - air, interface 
5 that approaches and contacts bell shaped check valve 
member 50, the construction of the portion of the bell 
shaped check valve member 50 enveloped by the liquid 
is such that a buoyant and/or dynamic force is applied 
to move the valve member against a portion of the hous- 
io ing chamber until the member seats, that is where valve 
seat section 54 of check valve member 50 seals against 
seat 24 (e.g. FIG. 4). By this manner of operation, the 
check valve 10 prevents a liquid or water flow from the 
inlet 22 to the outlet 30. However, when the liquid - gas 
15 or water - air interface recedes from valve seat 24 (such 
as, for example when a water overflow condition is no 
longer present in a water cooler reservoir), there will 
eventually be created a pressure differential between 
the upslream side (the volume adjacent inlet 22) of Ihe 
20 seated check valve and the downstream side (the vol- 
ume adjacent chamber 28) to force the check valve as- 
sembly into its normally open state (e.g. FIG. 3). 
[0050] In the preferred embodiment of bell shaped 
check valve member 50, chamber 60 and throat cn- 
25 trance or mouth opening 58 are configured such that 
chamber 60 captures and retains a gas when the check 
valve throat entrance or mouth opening 58 is exposed 
to a liquid - gas interface, and in particular chamber 60 
may retain air when throat entrance or mouth opening 
30 58 is exposed to an air - water interface. The resulting 
gas or air bubble in chamber 60 thereby assures the 
specific gravity of the structure thereafter extending into 
a liquid to be below one, and thereby providing a buoy- 
ancy and/or dynamic force exerted on the bell shaped 
35 check valve member to assure a satisfactory seat be- 
tween valve seat section 54 of bell shaped check valve 
50 and check valve seat 24 of housing member 20. How- 
ever as noted below, chamber 60 may be provided with 
other buoyant materials and/or throat entrance 58 may 
40 be modified to accomplish this operation. 

[0051 ] Further, in the preferred embodiment retaining 
surface 72 of retaining member 70 bears against retain- 
ing wall 36 when the check valve is in its normally open 
state. Either or both of retaining surface 72 and retaining 
« wall 36 may be textured such as is known in the art to 
prevent sticking of the retaining surface 72 to retaining 
wall 36 during operation. Additionally, and as presently 
preferred, retaining wall 36 is provided with retaining 
projections 46 that contact retaining surface 72 to pre- 
so vent sticking. In addition, although retaining member 70 
includes opposed lateral portions 74 in the preferred 
embodiment, one or more than 2 lateral portions, each 
of various angular orientations as can be readily appre- 
ciated by those of ordinary skill in the art are also con- 
55 templated herein to construct a retaining member 70 
that can bear against a portion of a housing member to 
retain check valve member 50 within housing member 
20. 
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[0052] Furthermore, and in the preferred embodi- 
ment, bell shaped check valve member 50 is also pro- 
vided with stem 62 extending between base 52 and re- 
taining member 70 and housing member 20 is also pro- 
vided with transition wall section 25. These additional 
features are optional but provided in the preferred em- 
bodiment to enable the check valve member 50 to easily 
translate along the flow path traveling between the up- 
stream end (adjacent inlet 22) and the downstream end 
(adjacent outlet 30) of the assembly as well as allow for 
some latitudinal displacement of the check valve mem- 
ber 50 relative to this flow path under normal operating 
conditions. With these preferred embodiment features 
it is believed that the check valve 1 0 may operate for its 
intended purpose from a vertical orientation (such as is 
depicted in FIG. 2) to and including at least a horizontal 
orientation (such as oriented at about 90 degrees from 
that depicted in FIG. 2). 

[0053] Still further, and with reference to FIGs. 5 
through 7, housing member 20 may be provided with 
various sealing means adjacent inlet 22, such as sealing 
flange 48. Other sealing means readily appreciated by 
those of ordinary skill in the art are also contemplated 
herein such as an interference fit sizing of inlet wall 26 
exterior or interior, a threaded portion on the interior or 
exterior of inlet wall 26, an external or internal O-ring 
provided on inlet wall 26, or other such gasket sutrcture 
provided thereon, among other things. An optional boss 
49, such as that provided on the preferred embodiment 
as shown in FIGs. 5 through 7, may also be provided to 
assist in proper positioning of the assembly inlet onto a 
vent that is normally used for gas or air but that permits 
the liquid - gas or water - air interface to be introduced 
into the check valve assembly 10. 
[0054] As to the operation of filter assembly 1 00, this 
assembly incorporates check valve assembly 10, and 
consequently its operation parallels the foregoing dis- 
cussion on the operation of the check valve assembly 
10. Filtration media 80 in the preferred embodiment is 
an air filter that provides insubstantial impediment to in- 
gress and egress of gas or air into chamber 28. In the 
preferred embodiment, projections 40 are provided in 
conjunction with groove 42 to maximize surface area for 
this gas or air flow. Furthermore, in the preferred em- 
bodiment, as depicted in FIGs. 3 and 4, air is permitted 
to flow from filtration media 80 into the head space be- 
tween media 80 and cover 90 top wall 92. This flow con- 
tinues over outlet wall 34 via outlet channels 44, and to 
outside the structure through gap 95 between side wall 
94 and outlet wall 34, as provided by projecting tabs 96. 
Such a flow of gas or air would occur when the filter as- 
sembly 100 is connected to a liquid or water reservoir 
and the reservoir is filled with liquid or water that dis- 
places the gas or air out of the head space of the reser- 
voir. As noted above, check valve 1 0 incorporated there- 
in operates to preserve the integrity of filtration media 
80 if bell shaped check valve member 50 encounters a 
liquid - gas interface or water - gas interface, by sealing 


the valve seat section 54 to valve seat 24 due to buoyant 
and/or dynamic forces associated with the liquid or wa- 
ter. 

[0055] The filter assembly 100 further permits a re- 
5 verse flow of gas or air when the check valve assembly 
10 is incorporated therein and is in, or returns to, a nor- 
mally open position as described above. In such a state, 
air or gas is permitted to flow through gap 95 between 
side wall 94 and outer wall 34 and over outer wall 34 via 
10 outlet channels 44 and into the head space between top 
wall 92 and filtration media 80. This reverse flow passes 
through the filtration media 80, which filters the air or 
gas, and enters into downstream chamber 28, and then 
passes over retaining member 70 and between check 
'5 valve seat 24 and valve seat section 54 to thereby pass 
through inlet 22. In the preferred embodiment, such a 
reverse flow of gas or air would occur when the filter 
assembly 1 00 is connected to a liquid or water reservoir 
and the reservoir is emptied of liquid or water to thereby 

20 draw the gas or air into the head space of the reservoir. 
Due to the bell shaped check valve member, the filter 
assembly is less prone to restricting this reverse air flow 
due to the check valve sticking in the closed position, 
and thus water flow from a vented reservoir to which the 

25 preferred embodiment of the filter assembly is attached 
is improved over other known filter assemblies. 
[0056] By way of further example, and with reference 
to FIGs. 1 4 through 1 6, a second alternative check valve 
assembly 1 1 0 and filter assembly 200 is shown in vari- 

30 ous cross-sections. This alternative embodiment is sim- 
ilar in structure and operation to the above described 
embodiments in the preceding figures, and accordingly 
these similar features have been denoted by numerical 
designations incremented by 1 00. Housing member 1 20 

35 has similar features as that of housing member 20, but 
with slight design modifications. For example, valve seat 
124 is a continuous curvature surface portion of inlet 
wall 126, and groove 142 transitions immediately into 
cavity 128. Further, sealing flange 148 is comprised of 

40 multiple ridges about inlet 1 22. Otherwise, the other fea- 
tures of housing member 120 are similar to those de- 
scribed herein with respect to FIGs. 1 through 13 and 
have thus been incremented by 100. This incrementing 
convention of feature designations has also been ap- 

4 5 plied to filter media 1 80 and cover member 1 90 because 
their features are also similar to those described herein 
with respect to FIGs. 1 through 13. 
[0057] As to the embodiment of check valve member 
1 50 shown in FIGs. 1 4 through 1 6, this alternative is sim- 

50 ilar to the above described embodiment of check valve 
member 50, and accordingly these similarfeatures have 
been denoted by numerical designations incremented 
by 1 00 with respect to the check valve member of FIGs. 
2 through 4 and 8 through 10. In addition disposed be- 

55 tween throat section 156 and valve seat section 154 of 
this member are one ormore discontinuous flanges 1 76, 
configured as either ball-like or rib-like structures. This 
additional feature of this embodiment, discontinuous 
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flange 1 76, is of further benefit over that of the previously 
described embodiments in that the discontinuous flange 
1 76 is believed to further assist belt shaped check valve 
member 150 from sticking in the closed position during 
operation as described above and prevents this mem- 
ber from traveling an excessive distance into chamber 
128 due to excessive pressures exerted by liquids en- 
tering from inlet 122. Still further, it is believed that dis- 
continuous flange 176 acts as a guide and assists the 
bell shaped check valve member to properly position it- 
self before actuation so that the valve seat section 1 54 
is located adjacent to valve seat 124, and thereby pro- 
mote a favorable sealing therebetween during valve ac- 
tuation. Thus, it is believed that discontinuous flange 
1 76 further assists check valve assembly 110 effective- 
ness in vertical through and including horizontal orien- 
tations. 

[0058] Further, and with reference to FIGs. 1 7 through 
25, a third alternative and presently preferred embodi- 
ment of check valve assembly 210 and filter assembly 
300 is shown. As is readily noted from these figures, 
many of the features of housing or body member 220 
are similar to the features of housing member 20 (see, 
e.g., FIGs. 5 through 7) and housing member or body 
member 1 20 (see FIGs. 1 4 through 1 6) and accordingly 
these similar features have been denoted by numerical 
designations incremented by 200 with respect to hous- 
ing member 20 and by 1 00 with respect to body member 
120. Of further note with respect to this preferred em- 
bodiment is that inlet 222 has a slightly greater diameter 
than that of the above embodiments and valve seat 224 
includes a continuous curvature surface portion of inlet 
wall 226 (denoted 221 , e.g. FIG. 24) and the intermedi- 
ate wall section 223 and transition or joint therebetween. 
[0059] With reference to FIGs. 1 9 through 25, a third 
alternative and presently preferred embodiment of bell 
shaped check valve member 250 is shown. As is readily 
noted from these figures, many of the features of this 
embodiment are similar to the features of the embodi- 
ment of member 50 (see, e.g., FIGs. 3, 4, and 8 through 
1 0) and member 1 50 (see FIGs. 1 4 through 1 6) and ac- 
cordingly these similar features have been denoted by 
numerical designations incremented by 200 with re- 
spect to member 50 and by 1 00 with respect to body 
member 150. Of further note with respect to this pre- 
ferred embodiment is that disposed between throat sec- 
lion 256 and valve seal section 254 of this member 250 
is continuous flange 278. As can be appreciated with 
specific reference to FIGs. 24 and 25, continuous flange 
278 has the further advantageous attribute of providing 
a secondary valve seat section in addition to the primary 
valve scat section 254. This additional feature is be- 
lieved to provide the check valve assembly 21 0 with fur- 
ther robustness when a higher than normal pressure dif- 
ferential is experienced. Under such circumstances, 
such as in the preferred embodiment when there is a 
greater than 1 p.s.i.g. pressure differential is presented 
from a liquid or water reservoir overfill condition in a wa- 


ter cooler by way of inlet 222, bell shaped check valve 
member 250 may travel further upstream, and thus a 
seal can be established between continuous flange 278 
and check valve seat 224, which may include both in- 

5 termediate wall section 223 and continuous curvature 
surface portion 221 (see, e.g., FIG. 24). Thus it is be- 
lieved that continuous flange 278 may operate as a sec- 
ondary valve seat for high pressure and other unusual 
operating conditions. Additionally, as similarly noted 

10 above with respect to discontinuous flange 1 76, it is be- 
lieved that continuous flange 278 operates as a stop 
mechanism to prevent bell shaped check valve member 
250 from sticking into a normally closed position during 
operation, and acts as a guide for the member 250 dur- 

15 ing operation so that the check valve assembly may op- 
erate in a range of orientations or positions, through and 
including between a vertical position and a horizontal 
position. For these and other advantageous reasons 
readily appreciated by those of ordinary skill in the art, 

20 bell shaped check valve member 250 with continuous 
flange 278 is presently preferred. 
[0060] As for the operation of the embodiment of 
check valve assembly 2 1 0, it generally conforms to that 
described above with respect to the embodiments of 

25 RGs. 1 through 1 3. Similarly as to the operation of the 
embodiment of filter assembly 300, it generally con- 
forms to that described above with respect to the em- 
bodiments of FIGs. 1 through 13. Accordingly the con- 
struction and operation of the embodiments of assem- 

30 blies 210 and 300 will not be repeated herein. It is to be 
noted, however, that these assemblies 210 and 310 
have further advantageous features, as noted immedi- 
ately hereinabove. 

[0061] It is to be further noted that all of the bell 

35 shaped check valve member embodiments disclosed 
herein may optionally have chambers 60, 1 60, 260 par- 
tially or completely filled with a foamed synthetic resin, 
such as foamed polystyrene, foamed polyethylene, 
foamed urethane or other such foamed synthetic resin 

40 materials well known in the art to make the member 
structure that is wetted by liquid or water have a specific 
gravity of less than one and thereby facilitate the appli- 
cable buoyant and/or dynamic forces to seal the check 
valve member against the housing or body member. Al- 

45 ternatively. or in combination with the foamed synthetic 
resin material in the chambers 60, 160, 260, a thin syn- 
thetic resin member may be placed over the Ihroal en- 
trances 58, 158 ; 258 of the bell shaped check valve 
member embodiments. This thin member may be of a 

so cap over the throat entrance and/or plug in the throat 
entrance, and may be of any synthetic resin suitable for 
suitable for the fluid and operating temperature of the 
check valve assembly, such as silicone, nylon, polyeth- 
ylene or polyester. By way of example only, and as 

55 shown in FIGs. 26 through 28, there is provided within 
cavity 360 foamaceous synthetic resin 366, which also 
retains an air bubble 64 within cavity 360. Further and 
by way of example only, as shown in FIGs. 26 through 
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28, there is provided thin synthetic resin member 368 
over throat entrance 358, which also retains an air bub- 
ble 355. It is to be appreciated that the size of the air 
bubble retained by the thin synthetic resin member may 
be as large as cavity 360, less the volume that may be 
occupied by the thin synthetic resin member 368, when 
a bell shaped check valve assembly is constructed with- 
out foamaceous material is not located within cavity 360. 
As is the convention herein, other features of the previ- 
ously discussed check valve embodiments that are sim- 
ilar to those features of the embodiment of FIGs. 26 
through 28 are denoted by the same last two digits, and 
incremented by 100 or multiples thereof for the sake of 
brevity of description. 

[0062] The bell shaped check valve member embod- 
iments 50, 150, 250, 350 disclosed herein may be con- 
structed of any suitable synthetic resin material, and the 
preferred embodiment is preferably a flexible synthetic 
resin to allow for deformation of the member for proper 
sealing against the check valve seat 24, 124, 224 of a 
housing member or body member that defines the 
chamber for operation of the check valve assembly, as 
well as proper unsealing when a low pressure differen- 
tial (such as one to two inches (5.08 cm) of water col- 
umn) is experienced on either side of the sealing surface 
24, 124. 224 of the valve. For example, bell shaped 
check valve members 50, 150,250, 350 may be com- 
posed of nylon or silicone or polyethylene suitable for 
the fluid and operating temperature of the check valve 
assembly or filter assembly incorporating same. In the 
preferred embodiment of the check valve member 250, 
for example, the member is preferably constructed of a 
silicone, and preferably a low durometer liquid silicone 
(e.g. 30 to 50 Shore A), and valve seat section 254 is 
preferably a surface free of flash, sinks, parting lines, 
and flow lines. The above noted synthetic resin materi- 
als are illustrative and other suitable materials well 
known in the art can be used. 

[0063] The retaining members 70, 1 70, 270, 370 dis- 
closed herein may be constructed of any suitable mate- 
rial, including synthetic resin materials such as nylon, 
polyester or silicone, or metal, such as stainless steel, 
brass, or steel, and the preferred embodiment is prefer- 
ably composed of silicone and monolithic with the bell 
shaped check valve member. However, the retaining 
members 70, 1 70, 270 may be affixed to the base 52, 
152, 252, 352 of the bell shaped check valve member 
by mechanisms readily appreciated by those of skill in 
the art, such as by glue, hot glue, insert molding, hot 
melting, heat staking, and the like. Further, a stem, such 
as 62, 1 62. 262, 362 between the retaining member and 
the boll shaped check valve member base may option- 
ally be similarly affixed between the base and the retain- 
ing member, although it is presently preferred to include 
a stem with the bell shaped check valve member and 
make it monolithic to the valve member and retaining 
member and of the same material. The presently pre- 
ferred embodiment of the bell shaped check valve mem- 


ber 250 is made by injection molding techniques known 
to those of ordinary skill in the art. 
[0064] The housing member or body member embod- 
iments 20, 120, 220. as well as the cover members 90, 

5 190, 290, may be constructed of any suitable material 
depending upon the application, including synthetic res- 
in, such as nylon, polyester, polyethylene, polypropyl- 
ene, or metal, such as steel, brass, copper, stainless 
steel, and the preferred embodiments are preferably of 

10 a plastic such as polypropylene. Similarly, the filtration 
media 80, 180, 280 may be of screen, depth media, 
membrane woven or non-woven or other construction 
suitable for the application of filtering air and be com- 
posed of cellulose, polypropylene, nylon, or polyester, 

is paper, metal, and/or a combination of the foregoing in 
serial filtration. Indeed, the filtration media may be of any 
synthetic resin material suitable for the gas or air and 
operating temperature of the filter assembly incorporat- 
ing same. The preferred embodiment of the filtration me- 

20 dia 280 is preferably of a felt polypropylene construction, 
and is sonically welded onto housing member or body 
member 220 as is evident from weld seam 2B2 circum- 
scribing chamber 228 and groove 242 (see, e.g., FIG. 
22). 

25 [0065] As can be readily appreciated, it is believed 
that the embodiments described herein have the advan- 
tageous properties of providing a check valve for a liquid 
- gas interface, that is normally open to permit gas pas- 
sage but will close to substantially stop the flow of liquid 

30 in one direction and will reliably open to allow gas to flow 
in the other direction upon experiencing a low vacuum 
pressure differential across the valve structure, such as 
from the reservoir of a water cooler, that may be of less 
than two inches (5.08 cm) of water column. Accordingly, 

35 an embodiment of the invention may be utilized to be 
incorporated into a filter assembly, and preferably an air 
filter assembly, to protect the filter from excessive water 
flow therethrough.. The resultant check valve assembly 
and filter assembly has consequent time, cost and other 

40 manufacturing efficiencies that heretofore have not 
been discovered until the invention herein. 
[0066] A preferred embodiment will hereafter be di- 
mensionally described for purposes of illustration and 
description only and should not be utilized to limit the 

45 scope of the invention herein. For purposes of further 
description of the preferred embodiment of the check 
valve assembly (e.g., Fig. 22) includes bell shaped 
check valve member 250 of a height of about 0 .321 inch- 
es (0.82 cm) (measuring from the top of retaining mem- 

50 ber 270 to the bottom of throat entrance 258). The throat 
entrance or mouth opening 258 is about 0 .082 inch (0.21 
cm) diameter, and the thickness of the bell shaped mem- 
berthat defines cavity 260 is about 0.020 inch (0.05cm). 
Throat section 256 transitions from the throat entrance 

55 or mouth opening 258 at about a 25 degree angle from 
vertical. The wall portion from the base 252 transitioning 
to about the valve seat section 254 is generally spherical 
with a diameter of about 0.200 inch (0.05 cm) exterior 
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diameter. Continuous flange 278 has an exterior diam- 
eter of about 0.230 inch (0.58 cm), and a vertical height 
of about 0.025 inch (0.06 cm). Stem 262 is about 0.073 
inch (0.19 cm) in height, and about 0.100 inch (0.25 cm) 
in diameter. Retaining member 270 is about 0.320 inch 
(0.82 cm) long as it spans across chamber 228, and is 
about 0.040 inch (0.10 cm) thick, and about 0.080 inch 
(0.20 cm) wide. Further, inlet 222 has a diameter of 
about 0.290 inch (0.74 cm) the exterior of inlet wall 226 
has a diameter of about 0.370 inch (0.94 cm), and hous- 
ing 20, 120, 220 has a height of about 0.58 inch (1 .47 
cm). Outlet wall 34, 134, 234 has a height of about 0.17 
inch (0.43 cm) and an exterior of about 0.88 inch (2.24 
cm) diameter, and an interior of about 0.74 inch (1 .88 
cm) diameter, and chamber wall 32, 132, 232 has an 
interior with a diameter of about 0.35 inch (0.89 cm). 
Cover member 90, 190, 290 has an exterior with a di- 
ameter of about 0.88 inch (2.24 cm), side wall 94, 194, 
294 inner diameter of about 0.80 inch (2.03 cm) and 
height of about 0.21 inch (0.53 cm). Notably, it is be- 
lieved that the silicone composition and above dimen- 
sion of the throat entrance or mouth opening 258 in con- 
junction with the configuration of cavity 260, including 
its diameter of about 0.160 inch (0.41 cm), enables the 
preferred embodiment of the check valve member to 
capture and retain an air bubble when the throat en- 
trance or mouth opening 258 contacts a liquid or water 
and thereby provides the disclosed check valve assem- 
bly and filter assembly incorporating same with a prop- 
erly functioning check valve for the present application 
for which the assemblies are intended, including orient- 
ing the check valve and filter assembly longitudinal axis 
from a vertical orientation (e.g. Fig. 2) to a horizontal 
orientation (about 90 degrees from that of Fig. 2), and 
therebetween. It will be appreciated that the above di- 
mensions may be altered and modified as a part of a 
different design and yet not depart from the invention 
disclosed and claimed herein. 
[0067] It will be appreciated that alternatives to the 
preferred embodiments disclosed herein maybe appre- 
ciated by those of ordinary skill in the art that will fall 
within the scope of this invention. The disclosed and 
claimed check valve assemblies and filter assemblies 
have numerous advantages. The disclosed filter assem- 
blies and check valve assemblies involves relatively 
simple manufacturing methods and apparatuses, yet 
provides a satisfactory resulting check valve and filler 
assembly incorporating same with suitable filtration rat- 
ing, dirt holding capacity, and check valve closure for 
the intended application, among others. The disclosed 
check valve and filter assembly incorporating same is 
economical and results in an efficiently produced filter 
assembly and/or check valve suitably configured for its 
intended application. 

[0068] While the preferred embodiments of the as- 
pects of the invention have been disclosed, it is to be 
understood that the invention is not limited to the dis- 
closed examples or their disclosed use. Modifications of 


design in addition to those discussed can be made with- 
out departing from the invention. For example, the hous- 
ing inlet and outlet, housing chamber, recess, groove, 
intermediate wall section and transition wall section may 

5 have other than circular or cylindrical configurations, 
such as rectangular or other polygonal prism ge- 
ometries and yet nevertheless not depart from the in- 
vention herein. Further, the outlet channels may be ori- 
ented on not only the outlet wall of the housing, but also 

10 through the cover in line with the housing outlet chan- 
nels or displaced thereto, or there may be outlet chan- 
nels in the cover member and not in the housing. The 
scope of the invention is accordingly indicated in the ap- 
pended claims and all changes that come within the 

is meaning and range of equivalency of the claims are 
therefore intended to be embraced therein. Thus, while 
the invention has been described with reference to par- 
ticular embodiments, modification of structure, materi- 
als and the like will be apparent to those skilled in the 

20 art, yet still fall within the scope of the invention. 


Claims 

1. A normally open check valve for passing gas in a 
first direction, from an upstream side of the valve to 
a downstream side of the valve : and for passing gas 
in a reverse direction to the first direction, and for 
preventing liquid flow in the first direction, compris- 
ing: 

a) a body member having a chamber with at 
least one side wall, an upstream and a down- 
stream opening, the side wall including a tubu- 
lar side wall portion having a diameter narrow- 
ing to at least a contact diameter as the cham- 
ber side wall extends upstream; 

b) a bell shaped member with a portion of the 
member received within the tubular chamber 
and having a mouth, a closed base, and a flex- 
ible wall extending between the mouth and the 
base that includes an annular portion of diam- 
eter greater than the contact diameter of the 
chamber side wall and greater than the perim- 
eter of the mouth, wherein the specific gravity 
of the bell shaped member volume as defined 
by the mouth opening, the base and the wall 
therebetween is less than one, and the mouth 
is disposed within the tubular chamber portion 
facing upstream and the base is generally 
downstream of the mouth; and 

c) a retaining member affixed to the bell shaped 
member base, extending generally down- 
stream from the bell shaped member base, and 
adapted to engage the chamber side wall 
downstream of the contact diameter; whereby 
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the retaining member arrests downstream 
movement of the bell shaped member when 
gas flows past the bell shaped member, and 
when liquid flows upstream of the bell shaped 
member, the bell shaped member wall periph- s 
erally contacts the contact diameter of the 
chamber to thereby stop the flow of liquid up- 
stream of the bell shaped member. 

The check valve according to claim 1, character- 10 
ized in 

a) that the body member having a chamber with 
at least one side wall includes a seating surface 
having a first diameter; *5 

b) that the flexible synthetic resin bell shaped 
member having a closed end, a wall with a sec- 
ond exterior diameter greater than the seating 
surface first diameter and a throat with an inner 20 
diameter less than the second exterior diame- 
ter, wherein the specific gravity of the bell 
shaped member volume as defined by the 
throat, the base and the wall is less than one, 
and the bell shaped member is disposed in the 25 
chamber with the throat opening facing up- 
stream and the base generally downstream of 
the mouth; and 

c) that the retaining member affixed to the bell 30 
shaped member base is consisting of a synthet- 
ic resin and is extending generally downstream 
from the bell shaped member base, with a por- 
tion thereof extending laterally to the down- 
stream direction adapted to engage the chan> 35 
ber side wall downstream of the seating sur- 
face. 

The check valve according to claim 2, character- 
ized in 40 
that the valve is forming a part of an air filter assem- 
bly; 

that the chamber is provided in a housing with the 
chamber having an inlet and an outlet; 
that a filtration medium is affixed over the outlet of 
the housing chamber; 

that the flexible synthetic resin bell shaped member 
is disposed in the chamber with the throat opening 
toward the chamber inlet and the base facing to- 
ward the chamber outlet, and so 
that the synthetic resin retaining member monolith- 
ic with the boll shaped member base is extending 
generally toward the chamber outlet and further in- 
cluding a portion extending over the chamber outlet 
and adapted to engage a portion of the housing; 55 
whereby the retaining member arrests movement 
of the bell shaped member toward the chamber inlet 
when air flows through the filtration medium toward 


the chamber inlet, and the bell shaped member wall 
peripherally contacts the seating surface of the 
chamber at an initial seating wall portion to thereby 
stop the flow of liquid when liquid flows from the 
chamber inlet past the seating surface, to thereby 
provide a normally open check valve passing gas 
between the inlet and outlet, and preventing liquid 
flow through the filtration material. 

4. The check valve of any of the claims 1 to 3, wherein 
the bell shaped member and the retaining member 
comprise a silicone material 

5. The check valve of any of the claims 1 to 4, wherein 
the bell shaped member and the retaining member 
are monolithic. 

6. The check valve of any of the claims 1 to 5, wherein 
the retaining member includes a lateral member 
disposed across the downstream chamber open- 
ing. 

7. The check valve of any of the claims 1 to 6, the bell 
shaped member further comprising a flange mem- 
ber on the bell shaped member exterior between 
the mouth and the contact diameter, wherein the 
flange outboard diameter is greater than the cham- 
ber contact diameter or the seating surface first di- 
ameter, respectively. 

8. The check valve of any of the claims 1 to 7 ? wherein 
the flange is discontinuous about the bell shaped 
member exterior. 

9. The check valve of any of the claims 1 to 7, wherein 
the flange is continuous about the bell shaped 
member exterior. 

10. The check valve of claim 8 or 9, wherein the bell 
shaped member, retaining member, and flange are 
monolithic and comprise a flexible synthetic resin 
material, especially a silicone material. 

1 1 . The check valve of any of the claims 1 to 1 0 : where- 
in the bell shaped member interior comprises gas 
when the mouth or throat of the bell shaped member 
contacts liquid. 

12. The check valve of any of the claims 1 to 11, wherein 
the bell shaped member mouth is covered by a thin 
walled member to enclose gas within the bell 
shaped member. 

13. The check valve of any of the claims 1 to 11 , wherein 
the bell shaped member interior comprises a 
foamed synthetic resin material. 

1 4. The check valve of any of the claims 3 to 1 3, further 
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comprising a synthetic resin cover member retained 
upon the housing and extending over the filtration 
medium. 

. j 

! 15. The check valve of any of the claims 3 to 14, where- 5 

in the bell shaped member mouth is covered by a 

thin walled member to enclose gas within the bell 
: shaped member. 
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